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ing up close to the enemy, and making use of the bayonet* In
order to join a revolt at this time one needed only a fowling-piece,
powder, and balls; the difference in armament was hardly per-
ceptible between soldier and insurgent, and in a street fight the
insurgent, being in shelter, even had the advantage.

The new explosive substances have given the governments a
destructive force which has changed the art of repression. The
first was fulminate of mercury, which led to the invention of per-
cussion caps. In 1847 came the much more important discov-
ery of the explosive property of nitric compositions, primarily
nitroglycerine, which, mingled with inert matter, became, inf 1864,
dynamite. The new shattering explosives, furnished by the nitric
compositions, which are exploded by an instantaneous chemical
combination, have a destructive force greatly Superior to powder,
whose explosion, produced by heat, is much slower. Mine-
powder was replaced by dynamite, not only for submarine mines
and torpedoes, but also in the work of blasting for the construc-
tion of roads. Gunpowder, which is still used, has been replaced
for guns by the new smokeless powders, invented in 1870, in all
the different countries independently; for artillery it has been
replaced by compositions of nitric or picric acid, melinite, robur-
ite, etc.

At the same time a revolution was introduced in the construc-
tion of arms. Guns were invented with central percussion and
a prepared cartridge loaded at the breech. iThis has greatly in-
creased the rapidity and slightly increased the accuracy of the
shot. The first application of it was the needle-gun (Dreyse),
adppted for the Prussian infantry as early as 1847, but only
slowly imitated in the other countries. France clung to the
muzzle-loader (Lefaucheux). It was only after the Prussian vic-
tories of 1866 that the breech-loader became, under various
forms (Chassepot, Mauser, Martini), the weapon of all Europe.
A parallel evolution in artillery produced breech-loading cannon
(the English Armstrong gun in 1854), perfected in Germany
(Krupp), and later steel cannon and howitzers, throwing shells by
use of melinite. This revolution in arms was traceable to chemi-
cal discoveries. Smokeless powder, by increasing the explosive
power, makes possible a lighter gun, a smaller ball, and a longer
range. This was shown in the weapon improperly called the
" Lebel gun."

All these new instruments of destruction, so much more effi-
cacious than the old ones, have transformed the conditions o{